Twenty-two genotypes (parental strains) of sugarcane were chosen from the germplasm bank of Sugar Crops Research Institute (SCRI), Egypt to study diversity and relationship among sugarcane genotypes based on genetic profiles using 18 SSRs primer, twelve of them were sorghum specific primers. The genetic similarity ranged from 3 to 100 % among the 22 sugarcane genotypes. Most dissimilar of all the genotypes was Phil 8013 with genetic distance of 50 %. The cluster analysis classified the 22 sugarcane genotypes into eight groups. Analysis of different SSRs was useful tool for detection genetic diversity to enhance plant breeding programs. Applying SSRs is important specially in sugarcane that can be a troublesome process as a result of the complexness of sugarcane genome. It is often concluded that determine of genetic similarity based on SSRs could give a lot of accurate data to plant breeder. This information can facilitate the exploitation of sugarcane germplasm on molecular basis Future breeding efforts involving crosses within and among the groups identified during this investigation is also helpful for combining useful genes and alleles in new sugarcane genotypes in addition to maintaining genetic diversity
INTRODUCTION
Sugarcane is very important crop because of its economic and its several by-products participating in the international economy all over the world. It is an important source for sugar production, molasses and fresh juice production (Ming et al. 2006) . Biotechnology participate as tool to increase agricultural productivity in the context of sustainable agriculture (Tecson 2002) . Molecular strategies have good edges for sugarcane breeding programs (Alvi et al. 2008; Ahmed and Khaled 2009 , Khaled 2010 , Khaled et al 2011 , Khaled et al 2015 .
More specifically, SSR has shown wonderful potential in helping within the identification of quantitative trait loci (QTLs) (Khaled 2010 , Khaled et al 2011 , Khaled et al 2015 . SSRs have wide used to study the genetic diversity of Saccharum species and also the genetic relationships among them and related genera (Cordeiro et al., 2003; Banumathi et al., 2010; Khaled 2010 , Khaled et al 2011 , Ukoskit et al., 2012 Khaled et al 2015 . SSR markers have also been important in sugarcane genetic mapping (Aitken et al., 2005; Edme et al., 2006; Khaled 2010 , Khaled et al 2011 , Khaled et al 2015 . A lot of studies revealed that molecular markers were used for characterization of Saccharum germplasm, providing a lot of genetic diversity detection (Aitken et al., 2005; Khaled 2010 , Khaled et al 2011 , Khaled et al 2015 .
Among the commonly used markers, SSR has stood out, gaining significant importance in genetic improvement as a result of several desirable attributes, as well as hyper-variability, usually found within the genome of eukaryotes, high polymorphism and codominant inheritance (Zhang et al., 2010 Khaled et al 2015 .
The aim of our investigation was study diversity and relationship among sugarcane genotypes based on genetic profiles using SSRs.
MATERIALS AND METHODS
An experimental was carried out in farming and laboratory of Sugar Crops Research Institute (SCRI) during 2014/2015 and 2015/2016 growing seasons to study genetic diversity among sugarcane germplasm.
Plant genotypes
A pool of 22 genotypes of sugarcane (Table  1) was chosen from the germplasm bank of SCRI, Egypt. They were cultivated in Sugarcane Resources Nursery of the SCRI. Selection of material to be use in this study was based on: (1) commercially released Giza (G) genotypes and (2) genotypes commonly used in crosses by SCRI. DNA extraction and SSR Loci amplification DNA isolated from meristems using CTAB method described by Doyle & Doyle (1987) and modified by Khaled and Esh (2008) . The concentration of DNA was determined by spectrophotometer (using 260 and 280 nm) and by gel electrophoresis in 1% agarose. Eighteen SSR primers were chosen for analysis of sugarcane genotypes, twelve of them were sorghum specific primers. Primers sequences, names and suitable annealing temperature were conducted in Table 2 . Amplification was performed as follows; 94ºC for 1 min (one cycle); 94ºC for 20 sec, 50º-55ºC for 35 secs, 72ºC for 45 sec (35 cycles) and final extension at 72ºC for 45 sec (one cycle). Then hold at 4ºC (infinite). The PCR products were conducted to electrophoresis at 90 V, in 2% agarose gel contain 0.5 µg/ml ethidium bromide for approximately 2 h, using 0.5 × TBE buffer, along with a DNA ladder. The gel was visualized under UV. Cluster analysis and Genetic similarity Similarity among genotypes was estimated according to Dice similarity coefficient and UPGMAbased cluster analysis using TotalLab software package v. 2009 provided by nonlinear Dynamics Co. The banding patterns produced were scored and regenerated to binary values of (1) and (0) for the presence and absence of bands, respectively. The binary matrix was analyzed with TotalLab to determine similarity indices among sugarcane genotypes. Comparisons of SSR profiles resulted in a very similarity matrix to develop a consensus tree.
RESULTS AND DISCUSSION

Genotype diversity based on SSR analysis
One of most important component of crop improvement was assessing variability and identification of available germplasm, while genetic distances between different genotypes could be very useful in producing superior crosses to obtain greater genetic gains (Ceron and Angel 2001) , SSR-PCR was used successfully in this case.
The SSR-PCR amplification patterns observed in this investigation resolved various degrees of polymorphisms between the 22 sugarcane genotypes. Eighteen (18) SSR primers were chosen to detect polymorphism in 22 sugarcane genotypes. A total of 83 SSR fragments were produced by the 18 primers with an average of 4.61 bands/primer.
Cluster analysis and polymorphism pattern
About 86.75 % polymorphism was estimated as 72 out of 83 fragments were polymorphic with 18 primers used among the 22 sugarcane genotypes. The rest of the 7 bands were monomorphic. In the present investigation, the 22 sugarcane genotypes appeared to show variability with the 18 primers used (Table 3) .
Although none of the primers was as informative as to differentiate all the genotypes; highly polymorphic profiles were obtained with of the primer Xgwm 639. Therefore, conclusion of the present results revealed that SSRs is used for identification of genetic diversity and also the relationship among the complex species. Jannoo et al. (2001) used two specific primers to test 96 sugarcane genotypes and found a high level of heterozygosity. Cordeiro et al. (2001) applied 21 primer sets to five sugarcane genotypes, among them 17 pairs were polymorphic, but they found low level of polymorphism (0.23). Smi ullah et al 2013 used SSR primers to detect polymorphism among 17 sugarcane genotypes. A total of 62 fragments were produced by 30 SSR pairs with 2.14 bands/primer.
Genetic similarity ranged from 3 to 100 % among the 22 sugarcane genotypes (Fig. 1 ). The highest similarity (100 %) was detected among genotypes G 2003-44, G 2003-47 and G 2003-49 . This results in harmony with information about this genotypes which produced from the same hybrid (Table 1) Polymorphism level indicates that uniqueness between any two genotypes is possible with applicable SSR primer pair. This supports the use of SSR markers, as a superb tool, for diversity analysis and loci mapping 
Genetic distances/similarities among genotypes
The genetic distance for SSR data using 22 sugarcane genotypes, was constructed based on Nei (1978) and relationships between genotypes were portrayed graphically in the form of a dendrogram as seen in Figure 1 , the value of genetic similarity ranged from 3 to 100 % among the 22 sugarcane genotypes. The most dissimilar of all the genotypes was Phil 8013 which has distance of 50%. SSRs produced greater number of alleles and higher polymorphism level comparing with EST derived SSRs in sugarcane (Pinto et al., 2006) . Cordeiro et al., 2003 reported that sugarcane germplasm was highly diverse. Selvi et al. (2003) detected similarity ranged from 0.324 to 0.8335 when tested on 30 or 40 sugarcane cultivars.
Clustering pattern
Cluster analysis based on similarity values classified the sugarcane genotypes into many groups. The first major group divided into three subgroups one of them contain the genotype G 98-28 and the second contain the two genotypes CP 44-101 and CO 842, while the third divided into two subgroups contain the genotypes CP 57-614, CP 67-412, CP 55-30, G 2003 -44, G 2003 -47, G 2003 -49 and G 2004 .
The second major group also divided into two subgroups, one of them contain the genotypes G.T. 54-9, G 84-47 and NCO 310, while the other contain the genotypes G 95-19, G 2007-61 and SP 71-1406 . The reminder six groups each of them contain only one genotype.
CONCLUSIONS
Analysis of SSR fragments was a good tool for detecting genetic diversity to enhance plant breeding programs. Applying SSRs is important especially in sugarcane that may be a difficult method attributable to the complexity of sugarcane genome. Data isn't available on the genetic diversity among and within Saccharrum genotypes. Thus, it is often concluded that determine of genetic similarity based on SSRs might offer additional accurate information to plant breeder. This information can facilitate the exploitation of sugarcane germplasm on molecular basis. Future breeding efforts involving crosses between and among the groups identified during this investigation is also helpful for combining useful genes and alleles in new sugarcane genotypes additionally to maintaining genetic
